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Description

[0001] The present invention relates to a method for
numbering peripherals for communication with a master,
particularly in knitting machines. The invention relates
more particularly to a method for numbering peripheral
devices, such as for example thread motion status sen-
sors of a knitting machine, that allows to identify the sen-
sors and allows them to communicate with a master de-
vice that is capable of recognizing the information that
arrives from the sensors and from which of the sensors
the information is arriving.

[0002] As is known, knitting machines have a plurality
of peripheral devices, such as for example thread motion
status sensors or thread feeders, which are connected
by means of the serial line to a host system, known as
master, which interfaces with a microcontroller inserted
in the sensor.

[0003] The fact of being able to number and then iden-
tify the various sensors or in general any other peripheral,
such as for example a thread feeder, is particularly im-
portant in the field of knitting machines, particularly in
circular hosiery knitting machines, since in this manner
itis possible to discriminate the various items of informa-
tion that reach the host system, so as to understand ex-
actly whether there is a machine problem and where such
problem is located.

[0004] The background art allows sequential number-
ing of the devices by direct intervention on the sensor
(e.g., by pressing a button). In this manner, numbering
necessarily occurs ordinally and does not allow automat-
ic association with the machine element that is linked (for
production) to the device being considered. Accordingly,
the following drawbacks are noted:

-- exclusively sequential and ordinal automatic num-
bering, which does not allow gaps (to exclude a de-
vice, it is necessary to mount it, number it, then un-
mount it or exclude it).

-- association with devices that are linked for produc-
tion is an additional operation that is not automatic
in numbering.

[0005] EP-A-0752631 discloses a method for control-
ling a device for monitoring the feeding of a plurality of
yarns to a textile machine, also involving the numbering
of peripheral devices.

[0006] The aim of the present invention is to provide a
method for numbering peripheral devices that communi-
cate with ahost system, particularly for knitting machines,
that allows to number efficiently and uniquely each pe-
ripheral devices so that it can by communicating with the
host system, be determined uniquely by said system.
[0007] Within this aim, an object of the present inven-
tion is to provide a method for numbering peripheral de-
vices for communication with a host system, particularly
for knitting machines, in which numbering is performed
automatically.
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[0008] Anotherobject of the presentinvention is to pro-
vide a method for automatic numbering of peripheral de-
vices in which communication between the peripheral
devices and the host system occurs by means of a serial
line.

[0009] Anotherobject of the presentinvention is to pro-
vide a method for numbering peripheral devices that
communicate with a host system that is highly reliable
relatively simple to provide, and at competitive costs.
[0010] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
method for numbering peripheral devices mounted on a
knitting machine,as defined in claim 1.

[0011] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
method according to the present invention, which is as
follows.

[0012] In the following, reference will be made to pe-
ripheral devices in the form of thread status sensors, but
obviously such description must be understood as being
suitable for any peripheral device that communicates with
a host system.

[0013] Each peripheral device (for example a thread
sensor) is identified by means of an incremental logic
address, which is assigned to it during the numbering
step by the host system. Before numbering, the periph-
eral device can instead be identified by way of a universal
address that is assigned to it at production time. Sub-
stantially, since more than one peripheral device can be
mounted on a same machine, the host, i.e., the machine
proper, must be able to identify individual peripheral de-
vices.

[0014] The automatic numbering to which the present
method relates allows the host to assign an incremental
logic address to the peripheral device, allows the user to
associate a peripheral device identification number and
optionally even an element of the machine, such as for
example in the case of a sensor, a thread guide and a
drop.

[0015] The host must deal with not allowing the user
to associate an identification number that has already
been assigned to a previous sensor.

[0016] Substantially, the method is as follows.

[0017] The machine sends a common numbering re-
quest message to all the peripheral devices. Upon re-
ceiving the message, each peripheral device triggers the
automatic numbering procedure and notifies the status
to the user by means of an appropriate signal, for exam-
ple by flashing an appropriately provided LED, while
keeping another one switched off.

[0018] Each peripheral device begins the numbering
procedure by sending its own universal address; this op-
eration, which is performed by the peripheral devices,
avoiding conflicts on the serial line to ensure that the host
receives all the universal addresses.

[0019] Whenthe transmission of the universal address
from each peripheral device to the host or master has
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ended, the master sends the universal address to each
peripheraldevice, one by one, followed by anincremental
logic address.

[0020] The peripheral device thatreceivesits universal
address from the master flashes an LED that is different
from the previously indicated LED, switching off the latter,
and this indication is used by the user to see which sensor
or peripheral in general is selected and therefore to as-
sociate with such sensor a sensor identification number
and optionally a thread guide and a drop.

[0021] In this manner, the host performs automatic
numbering of the different sensor devices, at the same
time allowing the user to associate a particular identifi-
cation number with each peripheral device, uniquely to
one or more elements of the knitting machine.

[0022] The automatic numbering of the peripheral de-
vices allows the host to identify which of the peripheral
devices is communicating with it, thus allowing the user
to realize easily whether there is a problem in a given
pointin the machine in which a given sensor or peripheral
device is located.

[0023] Inthe case of a thread sensor, it must be noted
that the threads are electrostatically charged: the distri-
bution and quantity of the charges depends on the phys-
ical nature of the thread and is not uniform along the
thread. The extent and distribution of the charges on the
thread are measured at each instant, so as to recognize
the presence or absence of thread or its motion and
speed, if any.

[0024] The measurement is performed with a charge
analysis circuit, which is managed by a microcontroller,
which is integrated in the sensor and is capable of cali-
brating the measurement according to variations of the
ambient conditions and the thread. This maximizes the
efficiency of the sensor.

[0025] The sensor is connected, by way of the serial
line, to the master, which interfaces with the microcon-
troller inserted in the sensor.

[0026] The software that is present on board the mi-
crocontroller of the sensor is capable of reading the data
transmitted over the serial line and of detecting incorrect
transmissions caused by line noise or by transmission
collisions with other sensors. In order to be able to per-
form this operation, the software must keep enabled both
the transmission lines and the receiving lines.

[0027] At each transmission, the software checks the
echo and continues to try again until a positive outcome
is achieved (any problems on the serial line must be de-
tected and reported by the master by using space-time
deadlines).

[0028] The receiving lineis also connected to an inter-
rupt of the microprocessor, in order to establish instan-
taneously whether a communication is already in
progress over the serial line.

[0029] In practice it has been found that the automatic
number method according to the present invention fully
achieves the intended aim and objects, since it allows to
number each peripheral device, so that the master can
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then identify which peripheral device is communicating
over the serial line, so that the user can realize immedi-
ately which peripheral device has a problem or is trans-
mitting relevant information regarding the status of the
machine.

[0030] The method thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.

Claims

1. A method for automatic numbering peripheral devic-
es mounted on a knitting machine, comprising the
steps of:

communicating, on the part of each peripheral
device, a universal address belonging to said
peripheral device and assigned uniquely during
production;

transmitting, on the part of said machine, to each
peripheral device, an incremental logic address
once reception of said universal addresses has
ended;

associating, on the part of a user of the machine,
an identification number of each peripheral de-
vice to be linked to said logic address;

said automatic numbering of said peripheral de-
vices occurring by communicating with the ma-
chine over a serial line,

2. The method according to claim 1, characterized in
that it comprises the additional step of verifying, by
said machine, that said identification number as-
signed by the user to a peripheral device has not
been already assigned to another peripheral device.

3. The method according to claim 1, characterized in
that it comprises the additional step of assigning, by
said user, together with said identification number,
one or more elements of said machine to said pe-
ripheral device.

4. The method according to claim 1, characterized in
that said peripheral device is a thread status sensor.

5. The method according claim 1, characterized in
that said peripheral device is a thread feeder.

6. The method according to claim 1, characterized in
that said peripheral device is any device that is
present on the machine in more than one unit.

Patentanspriiche

1. Ein Verfahren zur automatischen Nummerierung
von Peripheriegeraten, die an einer Strickmaschine
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montiert sind, folgende Schritte umfassend:

Kommunikation, durch jedes Peripheriegerat,
einer Universaladresse, die zu dem Peripherie-
gerat gehdrt und wahrend der Produktion spe-
zifisch zugewiesen wird,

Ubertragung, durch die Maschine, einer inkre-
mentellen virtuellen Adresse an jedes Periphe-
riegerat, sobald der Empfang der Universal-
adresse abgeschlossen ist,

Assoziieren, durch einen Benutzer der Maschi-
ne, einer ldentifikationsnummer jedes Periphe-
riegerats, das mit der virtuellen Adresse ver-
knlpft werden soll,

wobei die automatische Nummerierung der Periphe-
riegerate durch Kommunikation mit der Maschine
Uber eine serielle Leitung stattfindet.

Das Verfahren gemafl Anspruch 1, dadurch ge-
kennzeichnet, dass es den zusatzlichen Schritt der
Uberpri]fung, durch die Maschine, umfasst, dass die
Identifikationsnummer, die vom Benutzer einem Pe-
ripheriegerat zugewiesen wurde, nicht bereits einem
anderen Peripheriegerat zugewiesen wurde.

Das Verfahren gemaflt Anspruch 1, dadurch ge-
kennzeichnet, dass es den zusatzlichen Schritt der
Zuweisung, durch den Benutzer, gemeinsam mit der
Identifikationsnummer, eines oder mehrerer Ele-
mente der Maschine an das Peripheriegerat um-
fasst.

Das Verfahren gemal® Anspruch 1, dadurch ge-
kennzeichnet, dass das Peripheriegeréat ein Fa-
denzustandssensor ist.

Das Verfahren gemafl Anspruch 1, dadurch ge-
kennzeichnet, dass das Peripheriegerat ein Fa-
deneinleger ist.

Das Verfahren gemafl® Anspruch 1, dadurch ge-
kennzeichnet, dass das Peripheriegerat eine be-
liebige Vorrichtung ist, die an der Maschine in meh-
reren Einheiten vorhanden ist.

Revendications

Procédé de numérotation automatique de dispositifs
périphériques montés sur une machine a ftricoter,
comprenant les étapes consistant a :

communiquer, de la part de chaque dispositif
périphérique, une adresse universelle apparte-
nant audit dispositif périphérique et attribuée de
fagon unique durant la production ;

transmettre, de la part de ladite machine, a cha-
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que dispositif périphérique, une adresse logique
incrémentielle lorsque la réception desdites
adresses universelles s’est achevée;

associer, de la part d’'un utilisateur de la machi-
ne, un numéro d’identification de chaque dispo-
sitif périphérique devant étre relié a ladite adres-
se logique ;

ladite numérotation automatique desdits dispo-
sitifs périphériques se produisant par communi-
cation avec la machine sur une ligne série.

Procédé selon la revendication 1, caractérisé en
ce qu’il comprend I'étape additionnelle de vérifica-
tion, par ladite machine, du fait que ledit numéro
d’identification attribué par I'utilisateur a un dispositif
périphérique n’a pas déja été attribué a un autre dis-
positif périphérique.

Procédé selon la revendication 1, caractérisé en
ce qu’il comprend I'étape additionnelle d’attribution,
par ledit utilisateur, avec ledit numéro d’identifica-
tion, d’'un ou plusieurs éléments de ladite machine
audit dispositif périphérique.

Procédé selon la revendication 1, caractérisé en
ce que ledit dispositif périphérique est un capteur
d’état de fil.

Procédé selon la revendication 1, caractérisé en
ce que ledit dispositif périphérique est un dispositif
de délivrance de fil.

Procédé selon la revendication 1, caractérisé en
ce que leditdispositif périphérique est n’importe quel
dispositif qui est présent surla machine en plus d’'une
unité.
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